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vector, which can have no scalar part. 
Exercise (13) we have by definition 

c a =t + a+ — + — +. . . ’ 
1.2 1.2.3 


where 


a-=a.a, a 3 =aa.a, a 4 =a.aaa, 


and we are to prove that 


Again, in 


= cos a + a, sin a, 

where a is the length of a, and a, is the unit vector 
along a. Now according to Gibbs a.a=+a 2 , so that 
all the terms of the assumed expansion must be posi¬ 
tive. How then can they give the sine and cosine? 
The statements are true only if we use the Hamil¬ 
tonian vector whose square is minus the square of its 
length. The linear vector function is introduced for 
the discussion of the kinetics of a rigid body. This is 
purely Hamiltonian, and is very good so far as it 
goes. The investigation, however, seems to lack here 
and there the strength and spontaneity of Tait’s clas¬ 
sical discussion. 


RETAINING WALLS AND ROAD BRIDGES. 
(1) Graphical Determination of Earth Slopes, Retain¬ 
ing Walls, and Dams. By Prof. C. Prelini. Pp. ix 4 - 
129. (London : A. Constable and Co., Ltd., 1908.) 
Price 8s. net. 

{2) The Design of Highway Bridges, and the Calcula¬ 
tion of Stresses in Bridge Trusses. By Prof. M. S. 
Ketchum. Pp. xxi + 544. (New York: The Engin¬ 
eering News Publishing Co.; London : A. Constable 
and Co., Ltd., 1908.) Price 16s. net. 

([) ' I 'HIS book brings together for the use of the 
engineering student in a handy form for 
reference the various graphical methods due to Cul- 
mann, Rebhann, and others, for solving problems 
connected with earth pressures. 

The first chapter treats of the stability of earth 
slopes; the cohesive force in a bank of earth is deter¬ 
mined by graphical methods, and hence is deduced the 
most probable plane of sliding; by means of the 
parabola of cohesion the various slopes of equilibrium 
for various heights of bank are determined, and its 
application to practice is then discussed; the consider¬ 
able economy in excavating deep trenches with slopes 
correctly designed is proved by worked out examples. 

In the second chapter the design of retaining walls 
is taken up; the author points out that all the various 
theories which have been employed can be divided 
Into two groups, (a) those depending on the theory 
of the sliding prism, (h) those depending on analytical 
theory. A graphical solution, due to Rebhann, of the 
sliding prism type is then given ; this method is then 
applied to a series of practical cases, both for retaining 
walls when surcharged, and when free of surcharge. 
The variation of pressure with height of wall, and 
position of the centre of pressure are dealt with, and 
also the effect of cohesion on the pressure against 
retaining walls, and the pressure of passive resistance 
of the earth in the case of abutments which are pushed 
outwards by arches. 

In the next chapter there is an analytical demon 
stration of Rebhann’s theory, and brief statements of 


the formula; of Rankine and Weyrauch. In a series 
of three tables the author gives the values of the earth 
pressure against walls of different heights as deduced 
by these three formula, and the results agree so well 
that it is evident that any one of the three methods is 
equally trustworthy from the practical point of view. 

The results obtained in the preceding chapters are 
applied in chapter iv. to the design of various types 
of retaining walls; and the important problem of the 
determination of the necessary thickness at the base of 
a retaining wall in order that it may be stable under 
earth pressure is fully discussed for each type of wall. 

The last chapter of the book is devoted to masonry 
dams, which, as the author points out, are simply 
a particular case of retaining wall, with the material 
sustained practically frictionless; it is shown that the 
most economical profile, theoretically, is a triangular 
one, but in practice this is an impossible section. 
The modification needed in order that the dam may 
have a certain thickness at the top is then discussed, 
and the pentagonal profile deduced. It is shown that 
this theoretical profile is the basal form of all modern 
high dams. The book should prove especially useful 
to civil engineering students during their final college 
year. 

(2) While many text-books have been devoted to the 
design of railway bridges, but little attention has 
been hitherto given to the equally important question 
of the design of road bridges, and, although the wmrk 
of calculating the stresses in the different members 
is the same for both types, there are, owing to the 
very different requirements to be met, radical differ¬ 
ences in the design of the two classes of bridge. This 
book, therefore, meets a distinct want, and it will be 
especially useful to the young designer, in view of 
the fact that the author has given special attention 
to the problem of the design of the substructure, which 
is usually quite neglected in books on bridge design. 
An entire chapter has been devoted to the design of 
floor beams, floors, shoes, and pedestals, and other 
similar details, and it is in regard to such matters 
that the young engineer most commonly finds the 
need of help and guidance. 

The ninth chapter will prove of considerable use, not 
only to the student, but also to the teacher; as the 
author points out, in order to obtain a thorough 
knowledge of the calculation of stresses in bridge 
trusses, it is essential that the student should work 
through numerous problems—altogether twenty-four 
problems are worked out in detail in this section of the 
book, and a second similar one has been added to 
each of the twenty-four problems as a further exercise 
for the student to solve with the help afforded by the 
w'orked-out example; some of the solutions are ob¬ 
tained graphically, others by algebraic methods. 
Another valuable section is that devoted to influence 
diagrams, or influence lines, w r hich are required in 
studying the variation of the effect of a moving load 
or system of loads, on a truss. 

Special attention has been given to the design of 
high truss steel bridges, and to plate girder bridges, 
and this section of the book is well illustrated with 
reproductions of working drawings, which, in spite 
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of the necessary small scale, are perfectly clear and 
distinct in all the essential details. The stresses in, 
and the design of, solid masonry arches and culverts 
form the subject of two chapters, and, though there 
is nothing specially novel in the treatment adopted, 
these sections of the book will be welcome to the 
draughtsman who is engaged in this branch of bridge 
design, especially as the author has given some useful 
notes on the theory of reinforced concrete. 

In part iii. of the book there is a full critical investi¬ 
gation of an existing structure—the weights, costs, 
and efficiencies of the members of a Pratt highway 
bridge of 160 feet span are fully worked out, and 
the errors in design pointed out, and the modifications 
which would improve the design are suggested. There 
is no doubt that such an investigation is bound to 
make students familiar with bridge details, and we 
would commend this method to the notice of engineer¬ 
ing teachers. T. H. B. 


OUR BOOK SHELF. 

Die Strahlen der positiven Elektrizitat. By Prof. E. 

Gehrcke. Pp. xi+124. (Leipzig: S. Hirzel, 1909.) 

Price 4.50 marks. 

At a moment when scientific thought is being con¬ 
centrated on the consideration of the nature of posi¬ 
tive electricity, we can only welcome the appearance of 
a book which aims at bringing together, in the short 
compass of a hundred pages, all the principal facts 
bearing on the subject. This Prof. Gehrcke has done, 
and he has done it well, for, with the exception of 
a few slight omissions, he has put before his reader 
all that is essential with regard to positive rays. 
But we could wish that more than this had been 
done, for it is a little disappointing to find the results 
of experiments given, often with little, if anything, to 
indicate the theoretical deductions which can be drawn 
from them. _ Indeed, not infrequently the opinions 
of different investigators as to the interpretation of 
the results of experiments are recorded without any 
comment as to the relative merits of rival theories. 
No doubt it was the intention of the author to keep 
the work within definite limits, but it seems that 
much has been sacrificed merely for the sake of 
brevity. In no part of the book is this more appar¬ 
ent than in the portion devoted to radio-activity and 
the nature of the a rays. Here descriptions are often 
so short that it is questionable whether anyone not 
already fully acquainted with the subject will be able 
to follow the reasoning. 

In the part dealing with radio-activity there are a 
few inaccuracies which call for comment. On p. 90 
the author states_ that it is usually supposed that 
one a particle is given off from each atom during any 
radio-active process involving the emission of such 
particles. In view of the work of Bronson, who 
showed, for example, that an atom of thorium 
emanation, in breaking up, gives off four times as 
many a particles as an atom of thorium B or C, this 
is clearly not the case. Again, the table on p. 89 
contains some mistakes. The volatilisation point of 
radium A, given as iooo° C., is too high, and that 
of radium C, as noo° C., is too low. The volatilisa¬ 
tion point of radium B is given as 20 0 C., instead 
of 6oo° C. That radium B can escape, at ordinary- 
temperatures, from a surface coated with active 
deposit is correct, but the phenomenon is not due to 
any true volatility of the substance at ordinary tem¬ 
peratures, and has been explained on quite different 
lines. 
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Das Seelenleben der Tiers. By Dr. P. Ohm. Pp. 117. 

(Stuttgart: Neue Weltanschauung, 1909.) 

This little book is the fourth of a series called 
“ Weltanschauungs-Fragen,” and apparently intended 
to include contributions to the monistic philosophy 
of Haeckel. Consequently, Dr. Ohm brings forward 
the two principal theories of animal intelligence—one 
that it is totally different in kind from human, and 
the other that it is the product of evolution, and 
differs only in degree, but is essentially' of the same 
nature. After a brief historical introduction to the 
subject, and noticing the opinions held by various 
authors from Plato to Wasmann, Darwin, and 
Harold Holding, Dr. Ohm speaks of the dawning 
intelligence indicated in Protista, sponges, Medusae, 
Hydra, molluscs, &c., and then inserts a chapter on 
instinct to controvert the view advocated by Was¬ 
mann that it is a perfect and divine inspiration, quite 
different from reason. Here he deals especially with 
the manifestations and imperfections of the intelli¬ 
gence of insects, especially ants and bees. 

Another chapter is devoted to the “ Seelenleben ” 
(“soul-life,” or, more correctly, intelligence) of 
insects and spiders, with special reference to their 
eyes, antenna, sense of direction, &c., and a figure 
is given of the Indian tree-ant ( CEcophylla smarag- 
dina ) using one of its own larvaa to spin threads. 
An illustration is also given of the large garden 
diadem spider and its web. Another chapter follows, 
on the senses, habits, and intelligence of vertebrate 
animals, and the book concludes with a comparison 
between human and animal intelligence; and the 
author regards the faculty of speech as the essential 
difference between them.' A short bibliography is 
appended. 

Dr. Ohm has written a thoughtful little book, and 
has dealt with a difficult subject fairly and moder¬ 
ately. His work will be read with interest by 
students interested in the important questions with 
which it deals; but everyone is so much influenced 
by preconceived ideas, on one side or another, that 
it is almost impossible to form an unbiassed opinion 
about them. W. F. K. 

Comment Former un Esprit. By Dr. Toulouse. 

DeuxiHne Edition. Pp. x+260. (Paris : Librairie 

Hachette et Cie., 1908.) 

This book is the reply to a request for ten lessons 
to professional teachers and parents which should em¬ 
body what Dr. Toulouse’s experience as a psychologist 
and' a medical man has taught him to think essential 
to “the cultivation of an intelligence.” He starts 
from a position with which critics of educational in¬ 
stitutions on this side of the Channel have made us 
familiar; “we teach everything in school to-day 
except how to think and how to act.” His remedy is 
also familiar—education should aim at teaching us 
not so much to know' as how to apply knowledge to 
the regulation of the important affairs of life. To 
achieve this end it must train us, in accordance with 
sound principles of “method ” (in the Cartesian 
sense), to observe, to judge, to feel, to act. The 
author’s discussion of these methodical principles is 
broad-minded and suggestive, but it is too brief and 
schematic to be of much direct service to the teacher 
in the class-room or the parent in the home. His 
recommendations have much more value when they 
either express the practical wisdom of a man who has 
managed his life successfully or deal with specific 
topics on which his experience as a medical psycho¬ 
logist gives him authority. Under the latter heading 
attention may be directed to a vigorous argument for 
the frank instruction of boys and girls in “ the 
phenomena of life.” 
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